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CESSHA MKOIBL 309A-300C - NOMR CONTRACT 234(00)

sis

During this period the film record of flight tests performed on
April 23, 1953 on Model 309A vas read and analyzed. All possible data wes
gathered and tabulated from the film record, including teke-off velocities,
rate of alixs, distance to climd over a 50 foot obstacle, time to climd,
landing q;pmnch velocities, descent velocities, confact ve]:ocitiea, Linge
to descend over a 50 foot obstacle, and dietexces to land over a 50 foot
obstacle. Take-off and landing distances were then corrected to sea level,
zero viiul, and 2200 1bs. gross weight.

The dintﬁ:.cea obtained were averaged and are being couzpcr?d to calouisted
take-off and hnding distances for purpose of establishing correction factors
;rhich can then be used in refining earlier calculations of take-off and landing

" distances for Model 319A.

e

The corrected dntt showvs that take-off performance over a 50 foot obstacle
; _ minpmvedby%*withthculeorm.c vhile only T% improvement in landing |
performance occured. This was due to the fact that with system on end propeller

idling the elevator power vas insufficient to obtain a three point attitude.

The data and results of take-off and landing performance are now in the
process of unmbiing into a formal report fomm. Tvo reports will be issued:
the observed data and analysis of performance.

Design and Drafting

A layout has been started showing the installation of the sthylene oxide
Jet pump in the Model 309B.
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Shop

The 300A has nov been disassembled. The vings,
components of the sircraft will be placed in storage
The af't far in the right wing bas been removed.

a punp for & mock-up of the Model 319A suction duct.

battery box and other

until they are needed.

This will be used =2s

Construction of the firewall for the Model 300C and drackets and fittings

required for the installation of the hydrogen peroxide jet pump are in nrogress.

With the exception of the installation of five thermoceuples the left

wing of the Model 300C 1s camplete.

On the right ving 12 pitot static tubes remsin to be installed.

Following the receipt of the HyOp pumping system from Reaction Motors

Inc. the airplane will be reessembled. PFngineers and technicians from Reactiom

Motors Ine. are secheduled t~ arrive on or about June 15.

Irip

On May 6, 1953 Earl G. Blosser visited Wyandotte Chemical Company to

discuss jet pump installation prodblems.

COUNFIIIL G




1., PERIODIC PROGRESE REPORT CONFIDINIIAL . 3
crepamn e BB ., 6211253 CESSNA AIKCHAR T« . T

LAPERE S |
Ve CHITA KANGAL

wiongh mv TRE o 61153 . . 309A-309C-219A

CESSNA MODEL 315A - MOMR CONTRACT 856(00)

ftatua of Purchased Parts

Some difficulty bas been experienced in the procurement of purchased
rarts. It is felt that apparent reluctance and delsy exhibited by outside
organizations is largely explained by the following factors:

1. The project requires the design and construction of special

equipment, such es axizl fan, for instamce, which is nct in
production.

2. Toe universal shortage of engineerirg rerscanel to do the
design work.

3. Reluctance of sub-contractors to divert the available persconel
to wvork on compousnts that have no immediate production possibilities.

k., Relstively smail amount of momey involved in eech caspe,

The following lists individual purchsses and the current statue of

Axial Fans

Design and delivery is being undsrtaken by Joy Manufacturing Company
of Nev Philedzlphia, Ohio. Detailea -mgineering drawings are expected to
arrive by mid-June for approval. Date of delivery hes ez »stimated by Joy
Mamufacturing Cospany to be 18 to 20 weeks following final spproval. GSteps
are currently being taken by Cesana to reduce this time peried.

Hydrsulic Purp and Motors
First flights of the Modael 3195A will be comducted with boundary layer

control power provided by a hkydraulic system. Vicker's Ins., of Detroit,
Michigsn, has proposed to design this system end supply all parts except
hydraulic lines. The only engineering details as yet received include pump
and motor pert zunbers vhich were required by both the fan and epngine mzmu-

facturers. Delivery from Vicker's is expected by early July,
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Engine
Modification to tbe engine required for installation of the hvdraulie

punp 1s being performed by Coztinental Motora, Corp., Muskegon, Michigan.
In addition to these changes they are supplying the basic engine, sand de-
livery date hag been set a5 on or defore, July 15, 1953.

Propeller

Arrangements ere currently being discussed with the Hartrell Propeller
Compeny of Piqua, Chio, for the supply of & constant :peed propeller end spinner
with special provisions for the low and high pitch stopa. Delivery can be =made
within one week after ispuvance of a foimal purchess order.

Miscellaneous

Other negctiations are presently being miade for supply of equipment
required for bench testz of dlectrieal, pneumstic, and solid propellsat
boundary laver control sysztems. Organizatione comtected are ss fallovs:

General Elsctric Co.
Alrcraft Gas Turbine Dept.
West Lyun, Mass.

(Bolid Propelliant)

Waiter Kidds and Co., Inc.
Bellevilie, K.J.
(Pne\mtics

Electric Specialty Co.

Etamford, Ohio
{Rlectrical)

Jeck snd Heinti, Inc.
Cleveland, Ohio
{Flectrical)
Analysis
Cooputed take-off and lsnding performance has been complated and the
data compared to performance of Cesane Model 3052 (L-19A). The results of

this compsrison are shown by Figures 3 and &,
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Further attempts o obtain correct.on factors from a comparison of
Model 30GA flight test and calculsted {ake-off distances have been under-
taken., However, these factors, wvhen applied to calculated distancee for
Models 310A =nd L-19, fail %o yield satisfactory results. Ii{ is fell that
iarge differences which exist between thrust and dreg relationships of the
different airplanes largely accounts for this result. It can be stated
resscnably thet absoclute distances will all be smaller than calculated.

A thorough enalytical investigation of the 310A stability and comtrol
characteristice with and without boundary lsyer control has been started.
It is expected that these computetions will yield limitations to center
of gravity position, optimum horizocntal siabilizer incidence, and elevator
deflection and area required for a three point landing.

Design
The following drawvings have been coupleted:
12319-6 Wing Structure Asaembly
12319-15 Fuel Tenk Installation
12319-17 Mock-Up of ths Suection Duct
The mocke-up of the suction duct which vill be bench tested utilizing the
fan end the generator dismantled from the Model 3094 is being mede.

Furthsr prints of 12319-6, wing siructure sssembly, have been released
to shop. Teaplates from 12319-13, wing loft, have beer made. Further de-
velopment of internal ducting on this loft will contimue with completion of
serodynamic design.

Drawing 12315-13 engine installation, hes been completed. Prints have

been relesased to the shop.
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Lrawirg 12319-15, fuel tank installation, bas been sterted. The drzwing
will inciude the teni, installastion and a schesatic errangement of the engine
fuel system,

Draving 12310-7, cebin mwodification, whieh will incorporate the nev rear
spar carry-through, windov modifications, apd a new wing fairing has been started.
8hop

Plaster mold for the comstruction of the right wing tip hios been uade,
All parts required for the eonstruction of the wing spars have been formed and
one spar is ccopleted. Form blocks for the ving ribs are being made.
rl Tests

In order tc work out amy cocling problems that may arise when the
0-470-A stigine is installed in an L-19, it is plamed to install a standard
0-470-A engine in sn L-19 (per 12319-13) to solve these protlems as soon =8
posgible. The action of governor on constant speed Hartzell propelier, es-

pecislly at low piteh stopg, £180, will be observed.

Tripe :

Visits vere made to Cantinern=cl Motors Corp. and Vicker's Inc., to
arrange for delivery of the 31GA engine modified to operate the Lydrmulie
BIL system and to discuss selcction of specific hydraulie motors.

The discussions with persommel of each compeany are summarized as

follows: .

Cantinenta) Motors Corp. The Continental engine Model O-h70-A

was selected for the following reasons:

COMFIDENTIAL
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&. Overall engine length is shorter than the L-19 engine allowving
space vithin the cowling for installation of ihe Eydraulic pump.
Use of any other engine (of comparsble horsepower) with the
hydraulic pump installed would require expensive cowling redesign.

b. The engins and accessories are 25 lba. lighter than the engire
presently installed in the production L-19.(neglecting hydraulic
puap and its provisions).

¢. The standard L-l9' engix;e (Continental Model O-470-11) would re-
quire additienal modificatien to provide for a conetant speed
propeller.

Modifications to the O-470-A engine include:

a. Mounting and adapter for Vicker's hydrsulic pump (PV3915-30).

b. HNeedle bearing Iin plece d bromze bushing on cemshalt drive.

c. Wider faced gears on both crankshaft and cam 4rive.

d. Torsional dsmping device on pump adapter to insure constaat
bEydranlic power output.

e. 2bhv - 15z generator and either & 12 or 2% volt sterter.
£. Prassure carduretor and fuel pump (standard L-19 provisions).
Deliver; of the engine ready for installation can be expected by the middle
of July.
Vicker's Incorporated - Previous discussions conceraming the

motors had indicated the possible use of Vicker's Model N>, 3305-3C operating
at 12,000 RPM. It now eppears that provision of satisfactory units of this
type cannct be made within the required time limits. The Visker's people
now recamend x 32902-15 motor vhich will deliver 8.5 HP at 6,000 RPM. The
size of this notor oxcesds the space limitations lmposed by the 5 inch dismeter
fan hub, vhizh required that the motor he mounted outaside of the housing, driving
the fan sha?t by means of & set of bavaled gears.

Vicker's will proceed %o provide s circuit 4dlagrsn cpecifing the ccmponent
parts and includs a cost estimete. They will provide all parts of the system
from pamp to motors with the exception ¢f quadrant controls and the hydrswiic
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lines. Delivery date wilil be approximmtely July 15, 1953.

In addition they

recommend that a Vicker's cepresentative be aent to Wichita to install the

systen and conduct 4initial operating tests.
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